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AV-g-£|fe oL^^I- ^ o]^ o]^^ :^]^^ ^ofl ^t!: ^<^14. 

<^V^l^olH(PVAc)S S^tb -B-sl 5.^ «y3.^^A>l. Jl^S^S. X2]M] ^ 

^ tifll^V^ 4^* ^]-%r^ ^12: «J-'^<='fl ^<=>m. 



^(protein chip), Jl^^Cprotein immobilization), 

(sol-gel encapsulation), "^^-"^^ ^^(antigen-antibody diagnosis), 
iiiHel^ (High Throughput Screening; HTS) 
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oi-g-^ ^ 5.^0.^51 ^^j^^si ji:^^ nj- 

^ ^ H -§-£.{ IMMOBILIZATION METHOD OF TARGET PROTEIN ON PROTEIN CHIP SURFACE 
USING SOL-GEL ENCAPSULATION AND APPLICATIONS THEREOF} 

s. 1^ ^ 7i^oi ^tt ^ 

2. 3^ -g- 71#^ «^l-§-*><^ ^^ll^l-^ «^l-g-«><^ HIV ^51^ 

2. 5fe ^ ^2:^ ^lo];?] -^n] 

f-«H a^<^l ^Izl-^^A^ ^-t^H ^^tb ^-^^ 
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^ ^ oLJl^ ^ia5l^(High Throughput Screening; 

HTS) ^^^<^ 71-^^!: ^(protein chip)^ ^l-g-^ f^ ^ 

fe. ^^^^ JL^SiS. 13fl^*>^ T^ll <il-§-^fe JL 

* jl^'S- ^1^1^^^ JL^^ t^Hl^fl^Cintense microarray)^ 

^^S., olE-ltt <*l-§-*>^ ^]S.S. 3LSs§: ^^3.^ 

^(HTs), ^^^^ oi-g-tt <=«^ei -m-^^ tflfl-s.^. 

711 ^^m ^ 

^^A^ ^I^^Hfe ic^^^l ^«e^1:a Sicf. <a^2^ o.^, DNA 
tfl-f^^ S^^^S. 3.^^ ^ A^eltt ^<H1 DNA» al^^ Al^lfe ^-§-0. 
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^^tb ^<s^(binding assay)^ ^li^Vfe ^^]S^3.^ JL^3St^ ^^^^^^ % 

^^T^CMacBeath ^ SchreiberS^ ^^[^c/ence 289:1760 , 2000] #2:). ^I&lt}: 

^^-^^^ m^(denaturation) 1:%^^^, (degradation) ^ 
^S-^Ei c>7lS|fe ^<=>]^. o]^^ ^^ll^-i: ^4*]-JLX>, DNA^^ ^^S)^ 

^2:^^ 5.^ 7l# ^ ^«-^:S jl^ 1-^ ^cfl tfl 

ZL&lt!: ^T^fe ^ '^^] ol^^-i-^ "^-^^l^^i ^Alofl 

?1 'to1(Perki]iElmer)<fl ^V^l^'^'H^a^CPackard 
Bioscience)sl ^ISS-^CHydrogel)™ 3.^ #e1-<^l = , SS-^ih(Prolinx)^ 
^:i(Versalinx) ^, :^lJ$.^-^i(Zyoinyx)^ ^o] PDC ^ § ^ o;[T:f. 

^ ^2:^ ti^^^^ ^^m. 

SE^. ^S.^^^ «lA>^>i TiOs 5.^ ^"^1 

(L-Hl^)-g-#Bl(<^im^ ^]-7]S^ia:#(self assembly monolayer)^ ^ 

^^'^^ 5.1^^ ^*c>^A-1 ^^:^$] ^7H^ 



24-6 
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^^•ir 3^>^^ ^#<H>H S^'=fl ^^^^ ^^^l-'^ tfl 

^ ^^^-i-ai -a-^mfe til S.-g-'i- ^i^fe ^olrf. olBltt ^qofliE. 

^ 7l#S.Ai, ^7] #^ofl ^^]^:^>^^ tfl>?d 

^J-^ ^S^^:^>#-i- ui:^5l-§>fe cll ^o] o]^ 

^ 7l'^<5lrf(Gill I. ^ Ballesteros A.s] ^^[Trends Biotechnol . 
18:282 . 2000] ^2:). j^^^ h]^^ ^S^^^>*<il ^-^ pfl 

ife^er. 9:943, 1997] , ^^1, ^^^<^1 

^■^^ ^#<^S. ol-§-slaL ^t:1-(Edininston ^^[/. ColJ. Interf. 
Sci. 163:395, 1994] ^2:). S^, '^S^]^:^]-^ ol^^s)^ ^^^^S 

"^VAnal. Chem. 66:1120, 1994] %^). ^^-^ 31^^ <^W5l- 

jL^l y^l^^l^l ^6(1 nl/fl^^:^ ^^^«H 34)^^(patterning) <>]•%■ 
£)ul ^icf. ofl^tfl, T^><^1SS.-2.-i-^(Micro-moduling in-capillaries; 

MIMIC) 711^ (Kim ^^[/, Ferment. Bioeng. 82:239, 1995]; Marzolin 
^^UcTf. i&^er. 10:571, 1998]; Schuller ^^[yfcp/: Qo^/cs 38:5799, 
1999] ^l^s)^ 7l#^ ^'««](mesoscopic) ^e)^V» s^)^^ 7]^ 
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^o] ^^^}^-. f'^a pH <^&i ^^tt s^a-i- <^i-§-«i-«=^ 

^^^4 ^711 Plel 4^<H^<^ 3B^^*>^ 7l^(Kitn ^ 

^[Biotechnol . Bioeng. 73:331-337 , 2001] ^2i)o\ ^3£.^3L pH 

^^fll- :i^*>fe ^db ^ *>i-|-Bl-al ^ ^ $jtcf. 2:^^^ all 

■t* -i-^ ^-^ ■^'?>ffl ^J£« -6-^1 «>al, ^o] ^ ^<H1 

■fi-S-tb ^^^^ ^:E.fe rl] ^o^A-l a js. 

^ -^^^ A] S^o^l 

^ a rf^ >5^7l ^^^s. A"^^ ^^-§- 
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<16> ^ ^^<^Ai^ A], ^^^S^ 

^HS. -^ISM ^ Al ^^^^ €^ 

^«fl ^^1* -Sfl^t^Val^V, "B-^]^ ^^^^ (sol-gel encapsulation 

process)-i: "^^^ ^ ^1^<H1 ^^^n^ S.^ ^^-^^^ S.^<^1 a] ai;^> 
*>^tl-. a^, a^-ir jil-:4 s^-t-^S.>v^ ^ 

K^o] jg^^ o]^^ jL^S. ;g^ofl tfl^fl ^^^3£|2.s. 



#sl>qim^el5llolH(PGS)olt:l-. ^71 ^^^Ife- ^ S.^<^^^ 

H7l» ^:£^ c|l o;t<H>^i f-^tb 7]^^ *>fe l-^olx:f(Gill ^ 

Ballesteros^ ^^[7. Am. Qiem. Soc. 120:8587, 1998] ^2:). 

^Al^^JCMTrMOS), «HmH5^<^^A]^^(ETrE0S). ^1H21-p|)-^a1^e1?(1o1 e (TMS) , 
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^^^^ ^^no]^ -^SL^i^ #21^11:^ ^-§-^15^ 

4€^2l?ll^lB(PGS), 'S-^l ^^«>ji;^> ^ pH 

i:^, pHfe 5 ~ 9^ ^^^^^ -a^^ ^ Sl^. ^<^>»>i5. pH 5, 5.5, 6, 6.5, 
7. 7.5, 8, 8.57> H>^a|«f|-Tz|.. 

<2i> ^7] ^^^^M]%^^n^]B.i?GS)Si\- ^^^^ 5L-^*V^ # ^ S. 

^•^11 Jl^SS. ^;^]-^ ig^7> 800 ~ 200000^ §b1«1^<^Hb11o1H 

(PVAc)l- «9:^^€€(MC), ^B5l--&1=S.^^(THF) ^^^^ -§-«fl 

^l^^'^'i 5.^^ ci^ ^^«>5!|x:l-. l-Bl«l^e.V.^lB|]olH (PVAc)^ ^7^^-& 
800, 1200 , 3000 , 5000, 12000 , 22000 , 50000, 100000 ^^^^ ^<^1 «> 

^^«>T=V. -§-pfls1 ^S.^ 5 ~ 20% ^^S. A>^2^T3^, ZL -f^^flA-liE 5%, 10%, 

15%, 20%^ H>^3l«:>tl-. 

<22> >^7l ^Sfl ^ 5.^ofl oL^iES. 7>^t!: HIV p24, 

Combo, RgpIII, IgG-Cy3# S.^^>«^ ^^(infectious disease 

diagnosis)-!: ^«t| ^V^slo^;^!^ ^-Bz SEfe <a- ^Jl^Ccancer 

diagnosis)^ ^«fl >^>-g-il<H^lfe «M <»l-§-5l«^^lfe Jl^ 

* ^^^^ ^ 9X^. 
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100 im ^l^t!:^-, ^^<=>fl>Hfe 10 ~ 10,000 d:.^/cm^ 

<25> ^/.]<^] l: ^^n^ ^12: 

<26> ^H2l-^€^ss.^Bl?)loiH(™0S) 0.048 #5q- p(l^^(io%)* ^"^tb ^. 
HCl (0.25 M)^ 30^<^1 7l-^^rf . o] ^6^^ 701C<^a-1 ^«?> ^ 

<27> ^oflo^ 50'C^7M ^ #iq41-(0.192 30^^1 

H(PGS)» 20%(g/M)^ ^-§-^-S o.^ ^»o^ AV-§-§>^cf. 
<28> -^A]c4| 2: o]^^ ^1^ 

<29> ^Aloj) lofl^sil. ^A^^ §Bl#2l>ql^'gel?f|olH(PGS) ^^^-^ <^l-§-*> 

<30> l: <>lg)]o1 #g^1o1:^^ 
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<3i> 't^o]^ -e-Bl^(76 mm X 26 mm, 3% PVAc(l-slwl^ 

«iHlB)lolE)/xHF(^l:Ee^--3:ls.S^fl:)S d:,^ 3.^^ -i^l^V^t^. ^€ 5} 
^(Laureil) ^^.^ 500 rpm<^]^'\ lOs^:^ ^^^s] ^, 1,000 rpm<^l>H 40^ 

2: # #gl^gj>^^1^^s|7flolm(PGS)-¥^^-9^ ^^^^ 

<33> :^ S^ofl :^^■B}7] # -^Efl^ ^2l#e|Afl^^5l5l]ol E(pGS)-^^;g 

-Mel^floljECTMOS), T^€Mel'iiI^Al^^(MiMOS)# ^^1^ ^^S^SI^. HC1(5 mM) 
•i- ^7>*H ^ ^-iirM-B-i-dOO mM, pH 7), ^ PBS -§-^(15%)^ 

<35> ^7] loflA-1 3% PVAc/THFS. -B-^l ^5l-<^lS. 2oflA-l 

^w]^ ^ ^Efl^ PGS-^«^^ ^5fl<5H(^>S^^1^; Cartesian)^ <33. 

^ 5.5.11^^ <=>l-§-*M 100 ~ 500 m 7}^^ >h^ol ^s,^■ ^ 

<36>^Alo|| a: ^ c£[^ ^oj 

<37>^A1<^1 2«H1A-1 ^6\] tfl^H ^ ^^-^^Ir^^l -g^^flS. 

-^^^ ^-g-<^l Al.-g-7>^t!-^l» ^^*>7l ^-Sl-c^ (1) ul^ >S-E)1 

^^1 <^^» ^^«>5I4. 
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<39>^^^ ^ S^ofl ^"i^ ^%«1-7l 

^ ^«-^€<^1 Sl^ ^^oH, ^7KV ~ 6^. 

i^^^)«=fl5. mi^l^^s ^1 ^^^M :aL5a^ ^<H^ ^^'^s ^'>1M- 

<40> 2: Ji^ ^ oj^ ^Ql 

<^^» ^ Xlfe^m 'y:<^m7l ^sVc"^ Cy3S CyS-^t 

^1 IgG('^liip>-*l!::E.el:3;i ^3e|u1)# ^x\c^] 24 «<}-i^-^S ^<^1 ^ 

^ '^l^^. ^£^7] igG-Cy3» ^ ^^n^ 

<42> 3: Vl-^:^ ifl^ ^eH ^ol 

^, 2ofl>«.i ^^tt t|]*><^ 3^>^^ 5^<5l*>7l 

^p];^^ <^l-§-^H ^^-^^^ #3^^Sti4. 
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<38> 1: JEL^^ ^Ifl^^ ^ ^91 
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<45> ^^1 i: HIV ?m 3L^^V^ ^^4^ 

HC1(5 mM)^ ^7>^ ^ "^l-J+i+Hf-ClOO mM, pH 7). ^^A^ ^ PBS -g-^(15%)^ 

<47> olnfl Al~§-^ ^1^^^ HIV p24 ^^^(1 jug/;tf«), HIV ^^<^ ^\-%-^^ 

p24# 3L-t«>^ #:e.(Combo) ^^€(1 us/fd). HIV l-Bl^H^l-^l RgpIlKl /zg/M) 
^4. ^^^^ ^-^^ lOtifl-s^ sl^^M ^^«^>S5li=l-. 

S. 3*^^ M-E}ifl^aL, S. 4<Hl>Hfe ^^1^ ^-^S. :a.<i> 2^- ^ 

<48> 2: m S.^ ^>-^ ^ olol ^# 

<49> HIVp24Sl ^§>o^ •^-p24# l:x> A>-g-*>o^ ^^-^^^ 

^}%^. 4lC^^i 1 ~ 2^]:^ ^91 ^A]§>^rf. «J-^^Bl7V :f 

-^Al^rj-ui, Cy3-^t IgGCAlZLPj-^^el^l ^ssliJ))!- 2^> 

Afl^tt ^ ^^^1 ^7l :?i^Al^cf. rfii^im (Vertex ChipReader)^. Cy3^ 
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#51 <H AizL^^ q-Bi-ifloi sa-^q- ^-f<^fe ^£7> ^c»H ^*>7n 

^^1- ^ ^t:!-. ^^-^^^ Sf-^fe 3^, 4^ ^-f ^^fl 

^ 7\n7} p24» 3L^*>fe *>olti.elHT.>ol7l T>fl^«ifl aIzl^o] ^b)-^^ ^^i-^ 

^-T-<=fl£. 3^31. •a=^ ^MS. ^«fl 4^^ ^lurn*^! ^ 

^tb ^* 1: ^ ^1^. 5^, 6^ rii^^ HIV l-eji^e^-^^l'?! RgpIII ^«-^^<^lS-S. 
p24Sl -sj-^^ll s^SflAi ^ tfls. 5^, 6^^ rii^ 

<51> ^ ^T^S^ nj-ig^ AflS.^ 7fl^^ ^efl ^^S-S. ^^3: 

7l^* ^«S«>o^ HBVS711 ^ ^711 JL 

Jl-I: «c}-^«>m. -g- wl-^ji ^^l-*^. DNA 

^ A>^t ^-f ^^^fe 7l€-^ 

'^^sl o;i<HAi 71^31 EIA ^^^-i: tfl^fl 
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•f^ i3Bl^ (blood bank screening) ^a>1^>^ cl] ^<:Ha1, X\:Q 
^ t:-)^ -§-<^l*>7fl ^ oli^ lar^^om^l ^7j(tagging)Sjl 

5a<H^i ^^t!: ^o]"^, o]^^ €^ ^ ^^<:»1 ^«1^T^iS^<=fl ^*Vfe 
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11 

(1) ^^^m: ^IS^V^ 

(2) s^«>fe 

(3) (l)<^>^i ^:?>^1^ S.^ ^n^^ i^*>^ # ^^fl^ 

(4) (3)<^lAi # ^Bflo^ ^^^^ ^7] ^^s. 

*>fe ^7^1* i^«^>^. «^l^«H iEL^ ^^^^ ^ 

Hl'^m^ ^-§-0.3. <^6]7]^ €el#e|>*fl^^el5l|o]E(pGS)oi 

21 

[^^% 31 

^ 800), #SlWl^oHlBilc]H(^^>^ 1200), €2lHl^oHl^l<:>lH(l-;^>^ 3000), 
#5l«l^<^>^^<^lH(^7i]-^ 5000), l-Bl«l^oHlEflolH(^^>^ 12000), l-slti]^ 
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<:>Hl^l<^lH(^/^>^ 22000). l-e1wl^oV4^1olB(^:^>^ 50000). ■i-Blwl^<^>>fl^ 
oiH(^;^V^ 100000) ^<^>H 1^^ 'g^T^m^CMO, «I1H51--&1S. 

4] 

51 

A^^M pH ^^-S-^-g: ^-a:^ ^^^^ ^^1 

^15«^<^ pH ^^-g-^^ pHfe 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5 

71 

^1^=1:2., ^^^^ ^ 10 ~ 500 mA SjS.-^ 

1 cm2^ 10711 o]^ 10,0007fl ^^^m ^. 

[^^*^ 81 

m^^^ "^^4. <^l-8-^ ^'S'^J 

91 
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N gis 

1 : HIV P24 e^S lOng/IOiil 

2 : HIV P24 eam 1ng/10nl 

3 : eBijg (P24+) 10ng/10nl 

4 : §S (P24+) 1ng/1pnl 
6: Rgplll iong/10nl 
6:Rgplll B^m 1ng/10nl 
P:Cy3 axis 2» 

P': p24 trai 
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2 3- 4 5 6 P P' 'W 
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